I. Introduction
There now exists a substantial body of research on the importance of family background influences, tuition levels, and other related variables on access to post-secondary education (PSE) -in Canada as for other countries. For economists, this emphasis on financial factors makes perfect sense. The price mechanism is considered to be important in any investment decision -which is how the choice of schooling level is typically viewed. And the availability of the funds required to make the investment -in this context often proxied by or otherwise related to family income level -is an equally critical factor, especially in a context where capital markets may limit access to financing because prospective students are often unable to provide sufficient collateral to back their borrowing (see for example, Barr, 1993 , Chapman, 1997 .
Recent scholarly research in the area of access to PSE (e.g., Cunha, et al., 2006 , Heckman, 2007 has, however, shifted the emphasis to non-financial factors as a newer generation of empirical work has indicated that financial resources are but one of many important determinants of PSE participation. This line of research contends that it is long-term factors, such as family background, over short-term factors, such as credit constraints, which are of greatest importance in determining access to PSE. Since many of these factors are correlated with family income in the short-term period when PSE decisions are made, it is often erroneously stated that this shortterm credit constraint is what prohibits low-income individuals from attending PSE. The implication of this work is powerful: policy should be more directed towards students earlier in life if the long-term goal is to increase PSE participation. This is not to imply that financial resources are not important, only that they may be correlated with other variables which are also significant determinants of PSE participation, and thus there may have been a misguided assignment of the influence of these financial variables. For policy purposes, identifying the most important determinants of access to PSE is obviously important for choosing the most effective policy levers for changing access rates (and the underlying opportunities which drive those rates), especially if overall PSE budgets are more or less fixed and spending on one access lever (e.g., loans, grants, or loser tuition) means less spending on another (e.g., earlier interventions).
Furthermore, if student loans and grants and/or decreased tuition are not having the desired effect on access and retention, than these resources may simply amount to "rent" accumulating to those whose PSE decisions are not sensitive to these financial variables and would have been attending anyway. Governments would perhaps likely do better at targeting their resources to, say, better preparing students for gaining admission into PSE institutions or improving individuals' educational success or work habits at lower levels, ultimately enhancing the probability of PSE participation.
Carneiro and Heckman (2002) succinctly summarize the argument, noting that children whose parents have higher income have better access to quality schools, and these same parents shape the tastes and expectations of their children. They are also able to better nurture the intellect of their children by assisting and directing their studies. They also note that cognitive ability -at least as measured by IQ on standardized tests -is formed by the age of 14 and that the influences of family factors accumulate from birth so that scholastic ability is determined by the end of high school. Again, the implication of these arguments is that policies aimed at influencing young people at the time of transition from high school to PSE could be inappropriately targeted. Rather, any attempts at intervention should likely be conducted much earlier when the cognitive maturity of young people is being developed.
With the exception of Carneiro and Heckman (2002) , and a handful of other recent studies of this generation which address the importance of family background on access to PSE (e.g., Cameron and Heckman, 1998; Ermisch and Francesconi, 2001; Keane and Wolpin, 2001; Cunha, et al., 2006; Heckman, 2007) , relatively little data has been brought to bear on this topic, and we believe our data to have certain strengths that can be found in no previous studies, these being the particularly rich set of background variables that can be added to the models. This is especially true in the Canadian context, and to the best of our knowledge, ours is the first study using Canadian data which attempts to estimate the importance of a broader set of family and student background influences on access to PSE in this fashion. 2 In particular, we focus on the background of young adults at the time when they are 15-years old to assess the importance of these factors on entering either college or university.
The contribution of this paper is, therefore, to include a much richer series of background variables into the analysis, thus allowing us to analyse the effects of both the more traditionally measured determinants of access to PSE (e.g., family income) as well as the various sets of other background variables that also may be of importance. It is this latter group of factors that maybe correlated with financial variables, and yet may themselves be important correlates of PSE participation amongst young people. These include various measures of high school grades, a range of "scale" variables which capture academic and social engagement and related psychological-sociological attributes, and a standardized international reading test score. We expect that the inclusion of these variables will attenuate the effects of traditional variables (such as parental education and income). We anticipate that some variables such as high school grades and standardized reading test results will have a positive and independent influence on PSE attendance, but we hold fewer a priori expectations about the signs and relative importance of many of the other variables, since the relationships between these variables are likely complex and have yet to be sufficiently studied in the literature. Estimating the effects of these variables and measuring the changes in the estimated effects of the more typical background variables when the broader sets are introduced, are the main focus of the paper.
Utilizing multinomial logit models to capture the particular level of PSE in which the individual participates (i.e., college versus university) generate results that are generally consistent with what is found in the existing literature in terms of the signs of the coefficients and the overall size of effects. In particular, we find that parental income is positively related to university attendance, but has a much smaller effect on college attendance, since it makes it more likely that an individual will participate in PSE, which generates a positive effect, but also more likely that university will be the level of choice, which has a negative influence. The strength of the income effect is, however, greatly diminished once parental education is included in the estimation, suggesting that when income is included without education it is largely capturing the effect of the latter, which is the dominant effect. In like fashion, the importance of parental education (especially on university attendance) is diminished to some degree -although it remains strongonce certain measures of high school grades, academic "engagement," and standardized reading test scores (i.e., PISA results) are included. Interestingly, these additional variables do not further reduce the estimated importance of family income, suggesting that an independent income effect remains after all these factors are taken into account -even if it is not nearly as great as might be thought from estimates generated when a less complete set of explanatory variables is included. These results therefore support other recent work which points to the importance of addressing earlier cognitive and behavioural influences rather than current income in effecting change in the rates and patterns of participation in PSE The paper is organized as follows: the following section contains a review of the pertinent literature; Section III discusses the methodology employed; the data are discussed in Section IV; the results of the descriptive and multivariate analysis are the topic of Section V; and the final section summarizes the major findings and explores some of the policy implications of the findings.
II. The Literature
As noted above, a good share of the literature on access to PSE amongst young people has addressed the impacts of tuition levels and family background (the two often interacted). Carneiro and Heckman (2002) review the US literature and add new evidence supporting the paramount importance of long-term factors, such as family background, over short-term factors, such as credit constraints. Since many of these background factors are correlated with family income in the short-term period when PSE decisions are made, it is often erroneously stated that this indicator of short-term credit constraint is what prohibits low-income individuals from attending PSE.
Studies by Cameron and Heckman (1998, 2001 ), Keane and Wolpin (2001), and Cunha, et al. (2006) , to name but a few, also support this conclusion. Similarly, Murray (2002) notes that successful (in terms of income) parents tend to have successful children. The implication of this research is that PSE participation is largely determined long before the actual point of entry into higher education and that relaxing short-term credit constraints have only have a minimal effect on participation. Keane (2002:293) , for example, commenting on the income divide in college attendance in the US notes that this inequality "appears to be driven by unequal human-capital accumulation prior to the college-going age." The policy implication of these studies is that trying to relax short-term financial constraints in attending PSE will be largely ineffective.
This body of work represents the point of departure for the current paper. We utilize the extensive background information contained in the YITS-A database to address access to PSE in Canada. Specifically, we add to the existing literature by including a more comprehensive set of background variables which are determined before entry into PSE to assess the impact of these variables on access to college and university and how introducing these additional variables affects estimates of the more conventional measures, such as family income, as well as parental education.
This work also fits into a specifically Canadian literature. The accumulated evidence suggests that the demand for PSE in Canada is price inelastic (Junor and Usher, 2004) , although tuition increases may have a larger impact on individuals from low-income families (Coelli, 2005) . Both Christophides, et al. (2001) and Corak, et al. (2003) include parental income in their models of PSE participation and find that it is important for university attendance, but not college, while tuition generally had little general effect, but may have more impact on individuals from low income families. Frenette (2005) and Drolet (2005) similarly find that PSE attendance gap between high-and low-income families is narrowed when colleges and universities are both considered, but that students from low-income family are less likely to attend either, especially university.
Two recent studies (Frenette, 2005 (Frenette, , 2007 , have also cast doubt on the credit constraint hypothesis. In the first study, Frenette uses the deregulation of professional program tuition in Ontario as a natural experiment. He discovers that it is students from middle class families who saw their participation in these programs decline the most, not those from lower-income families. In the second study, using the same YITS-A data we employ, he shows that very little of the university participation gap between students from families in the first and fourth income quartiles can be explained by credit constraints. Rather it is differences in standardized test scores and high school marks that explain the majority (and almost all) of the gap. The combined results of this body of work again suggests that resources aimed at relaxing credit constraints (e.g., loans and even grants) may be misdirected and might be better utilized at improving student performance at (or before) the high school level or providing better information to students and their families about the costs and benefits of education.
III. Methodology
This research uses a relatively standard empirical model for estimating access to PSE, where access is taken to be a function of different sets of influences, working from a smaller set of regressors, including the principal family background variables conventionally included in such models, and building to a more comprehensive set of regressors representing the other kinds of influences measured in the YITS-A -thus moving from a "short" regression to progressively "longer" regressions.
The model may be expressed as follows:
where Y is the access measure of interest (participation in college or university), the X i are vectors of covariates that influence Y, the β i are the coefficients associated with each set of X, and μ is the classical stochastic error term.
X 1 comprises the most conventional family background variables such as family income, parental education, family type, etc. which are typically taken in the literature to be the important indicators of the advantages of family background in terms of going on to PSE. That is, individuals from higher income families or (especially) those with more highly educated parents (it turns out) are more likely to go on to PSE, particularly at the university level. These simpler/shorter models will capture the total effects of these variables on access, regardless of the path of those influences (i.e., direct or indirect), while picking up the influences of other omitted factors with which they are correlated.
X 2 includes one element of the wider range of variables available in the YITS. This set is comprised of various (scholastic) "ability" measures, such as the individual's high school grades (overall and in certain specific subjects, such as math and English), and other related indicators.
A next set of regressors, X 3 , include other kinds of influences that have been gaining increasing attention as perhaps constituting some of the more important determinants of access to PSE. These include measures of "engagement" and "inclusion," such as how connected the student felt to his or her high school, a student's self-appraisal of confidence and competence, parental behaviours regarding monitoring and disciplining their children, etc.
It should be recognised that these additional influences do not necessarily have a natural, "econometrically-correct" ordering in terms of their inclusion, partly because we do not yet understand these processes very well. Further work will undoubtedly continue our advances in this respect. What is most important to the current analysis, however, is that:(i) they are all determined before the entry into PSE (which is when they have been measured -i.e., during the earlier pre-PSE cycles of the YITS-A), (ii) they can affect access to PSE, and (iii) they might in turn be related to family background. Hence, including them will comprise an exercise in moving towards (i) identifying a fuller set of influences of access to PSE, and (ii) seeing how adding such additional measures affects our understanding of the direct and indirect effects of family background on access to PSE.
Various particular specifications of this model are estimated, all of which use a multinomial logit set-up to differentiate between access to college and university.
3 It is important here to explain the difference between these two kinds of PSE in the Canadian context. "University" includes what is conventionally referred to as "college" in the American context, and includes all types of programs that deliver bachelors degrees. Otherwise put, virtually all institutions in Canada that grant such degrees are referred to as "universities," even if they only offer programs at the bachelors level, and regardless of their size. The classic liberal arts college that is found in the U.S. would thus be a university in Canada. In contrast, "colleges" , or what are often referred to more completely as "community colleges" offer shorter, more practical programs, usually lasting from a few months to two years (or even longer in some cases) and in many cases include trade schools. The resulting credential is a college diploma -as opposed to the degrees offered by universities.
Our multinomial setup up thus allows the regressors in our models to have different effects on college and university participation, while allowing these processes to be related.
One potential issue in the estimation of these models is the potential endogeneity of at least some of the right-hand side variables. For example, students who want to get into university will likely work harder to achieve the better grades in high school required to gain admission to this level of schooling (and to have more choice among those to which they are accepted). Thus, high school grades are not strictly exogenous to the PSE participation outcome. There exist a variety of ways to overcome (although not necessarily eliminate) this endogeneity problem. But in this paper we simply take such measures at face value, which is consistent with our goal of estimating the empirical relationships in question and seeing how they change (or not) as the model includes richer sets of regressors. Adding the more complete sets of explanatory variables may not eliminate the bias caused by endogeneity, but it should at least attenuate the problem.
IV. The Data
The The dependent variables in our study -representing entry into either college or university -thus differentiates those who have decided to enter PSE at this point in their lives versus all othersincluding those who have decided not to attend as well as those who may go later. While it would also be interesting -and in some ways more interesting -to look at access when individuals are older and would therefore have had more time to return to their studies after not entering PSE directly from high school, other work has found that the relationship between participation in PSE and family background (as well as most other influences) does not differ very much with the age of the individuals included in the samples (at least among young people generally). Our analysis is in any event constrained by the data available, and we consider our estimates to at minimum provide an initial set of results which at least begin to get at the issues being addressed, perhaps to be returned to after the release of the 2006 survey YITS-A data.
While our study is national in scope, the exception to this general coverage is that the samples exclude those living in Quebec. Because Quebec has a special system of PSE -Collège d'enseignement général et professionnel, or CEGEP as it is commonly known -students in Quebec only attend secondary education up to the equivalent of grade 11, and then attend CEGEP to either prepare for university (two years of CEGEP) or to complete a technical program (usually two or three years of CEGEP). We drop Quebec from our analysis since there is no way in these data to disaggregate the two streams, and this could potentially confound our analysis, since university-bound students would be classified as college students if included in terms of their CEGEP attendance, and the differentiation of college-and university-bound students is fundamental to our analysis. Observations from the territories are also eliminated due to small sample sizes.
PSE participation is defined in our analysis as the first program that a student entered, rather than the highest level attended. This is principally owing to the fact that more information is available on the first program than on subsequent programs as well as the fact that we are concerned with the specific transition from high school to PSE in this research. This said, given the relative youth of our samples, for most students the level of the first program is the same as the level of the highest program -at least so far in their lives. (With future waves of the YITS data, the dynamics relating to first versus subsequent programs could be addressed, including switches from one level of PSE to another (i.e., between college and university).
Since individuals who have studied outside of Canada might have quite different backgrounds and experiences, we eliminate them from the sample. For the same reason, non-Canadian citizens and those with unknown immigration status are dropped. Finally, we drop those individuals for which there are missing data as well as those who are continuing in high school, since we obviously do not observe any potential transition into PSE for this latter group.
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The final sample contains 7,852 males and 8,211 females. At times, however, this number is reduced slightly due to missing values of some of the variables included in the different models. A full accounting of the observations dropped from the sample is contained in Appendix Table A-1.
V. Results

A. The Baseline Models
The initial estimation results are presented in Table 1 , for males and females. These represent a set of baseline estimates that are interesting on their own, and that provide a point of departure for the analysis that follows as additional variables are added to the model. The major result to come from this exercise and one that is increasingly prominent in the literature (e.g., Ermisch and Francesconi, 2001 ) is that the effect of parental income -especially in the late-teen years when PSE decisions are made -is diminished greatly once we control for parental education.
5
For example, the results with controls for males that do not include parental education show that a parental income level of $100,000 and over is associated with a 19.1 percentage point increase in the probability of attending university compared to the control group of $50,000 to $75,000. When parental education level is included, however, this figure drops to about six percentage points. For females, the corresponding estimates are 19.8 and 10.3 percentage points. For college access, there are no statistically significant income effects except in the final model for females, where those from the poorest families have significantly lower participation rates.
What is also interesting is that although direct comparison of the income and education effects is not possible because of the different nature (and metrics) of the two sets of measures (dollars versus years), the parental income effects appear to be much smaller in magnitude than those of parental education, at least with respect to university entrance. For example, having a parent with a bachelor's degree increases the probability of going to university by 31.2 percentage points for males, compared to someone from a family with high school as the highest level of parental education. Contrast this with the aforementioned six percentage point increase for males from families with incomes over $100,000 compared to incomes in the $50,000-75,000 range.
In addition, we note that parental education effects both college and university attendancethese influences running in opposite directions. Thus, for example, males with a parent with a graduate (or professional) degree are (ceteris paribus) 45.1 percent more likely to go to university than the comparison group (parents have completed high school), but this comes partly at the cost of 9.2 percent lower rates of college attendance. This makes sense: parental education changes not only how many individuals go on to PSE (the net increase of 35.9 percent represented by the two effects taken together in the example just given), but also the distribution of the kind of schooling they engage in (increasing university level schooling and decreasing college level participation). The multinomial logit model used here captures these effects in the econometrically appropriate manner, and also in a manner which is expositionally convenient.
Our results are also consistent with those provided by Sacerdote (2002), who also finds that father's income (as proxied by occupation) and father's education are important determinants of entrance to PSE. He compares children randomly assigned to adoptive families with children who live with their birth parents (the control group). He finds that both groups are similarly influenced by income, but education is an important determinant of PSE participation only for non-adoptees -which of course has meaning for the interpretation of the two kinds of influences. This finding is echoed by Plug and Vijverberg (2003) who model parental ability as having both a direct effect on their children's educational attainment as well as an indirect effect through income. They argue that higher ability parents earn higher incomes and these incomes are also important inputs into a child's education. They find that the effects of parental ability are reduced from about 70-75 per cent of the total ability transfer to some 55-60 per cent when the indirect effects of ability on income are included in the model. Restuccia and Urrutia (2004) show that most of the intergenerational persistence in educational attainment can be accounted for by innate ability, but that the quality of early education can enlarge these exogenous differences in ability over time.
B. Adding High School Grades to the Model
Next we turn to analysing the influence on access to PSE of the grades that students received in high school at the time of the first wave of the survey in 2000 when these young people were 15-years old. The results of these estimations are presented in a condensed form in Tables 2a and  2b (males and females, respectively). The baseline results from the full model estimated in Table  1 are also included to facilitate the relevant comparisons.
The overall high school average grade (numerical score) has a negative effect on college participation and a positive effect on university participation. The estimates suggest that a tenpercentage point higher grade average will result in about a three-percentage point decrease in college attendance, but about a 21 percentage point increase in university participation. Thus, higher grades shift the distribution of PSE participation from college to university, with a strong net increase in PSE participation. These results are almost identical for both females and males.
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High school grades in each of math, language, and science (also numerical scores), also yield coefficients of the same sign, although of smaller magnitudes, suggesting that it is overall grades, rather than any individual grade, that is important in determining participation in university or college. Indeed, when the model is estimated with all grades included (column 5), it is the overall grade that is of paramount importance in determining university attendance.
6 Categorical grades were also tried in place of the continuous numerical grades in these two tables (e.g., 50-60%, 60-70%, etc.). The results were essential the same as those presented here; those with higher grades were less likely to participate in college but more likely to participate in university. The numerical grades used here were set at the means of these categorical variables (e.g., 60-70 per cent equals 65 per cent, etc.). Appendix Table A -2 contains details of the grade distributions. Grades were also entered as a quadratic in the model. Again, there were no important differences with the results presented here.
An interesting particular result is that the math grade is numerically the least important in determining university attendance, whether the variable enters the model individually or jointly with the other grade variables. The lack of numeracy skills (at least as reflected by the math grade) does not appear to be as important as the language grade in any of the specifications for either sex. Of course this result could change if we were to look at specific area of study, with math grades likely to be related to entry into the sciences, engineering, and other disciplines which depend more on the related skill sets.
Another interesting result is that the effects of parental income remain relatively unchanged when high school grades are included, whereas the effect of parental education is attenuated, in some cases significantly so, in both the cases of males and females. For example, the effect of having parents who are a university graduate on males' university attendance declines from 45.1 percentage points in the model with no grade variables (the "Baseline" results), to 24.2 percent when they are all included (column 5). For women, the change is from 37.2 percent to 19.9 percent. These results suggest that the influence of parental education works, at least in part, through high school grades, whereas income is capturing something other than this -indeed, perhaps a "pure" income effect (an inference which is strengthened by the results which follow).
This finding is interesting to compare to what is reported in Carneiro and Heckman, 2002 (and in other work by Heckman and various co-authors). They find that the significant effects of family income on U.S. college attendance ("university" for us) are largely eliminated once an IQ test score obtained when the person was in his or her mid teens is included in the model. Their interpretation -in a context where they do not include parental education in their models -is that family income is, in the absence of the test score, proxying a family's inputs to the child's schooling and other such influences. Our finding of a reduced parental education effect as high school grades are added presumably stems from a similar set of relationships, except that it is the effects of parental education on a child's high school outcomes which is being captured when grades are omitted from the model, rather than the effects of family income on these. Meanwhile, our finding of an enduring income effect suggests money might be mattering at the point of entry into PSE in a way Heckman and Carneiro did not find.
C. Adding the Scale Variables
The YITS also includes a set of "scale" variables, which are indices derived from batteries of questions designed to measure various aspects of a person's engagement in high school, selfesteem, parental behaviours, etc. A full description of these variables, which are based on data collected in the first survey when the individuals in the sample were age-15, can be found in Appendix Table A-3. Accompanying summary statistics are contained in Table A-4. . These variables, with the exception of reading ability (see below), are normalized at mean zero and a standard deviation of one. This is important to keep in mind when interpreting the results below. 7 The influence of these scale variables on college and university attendance is reported in Tables 3a and 3b for males and females. These are again entered into the basic model individually and then jointly in the final column of these tables. participation) is positively related to university attendance, but has little influence on college attendance.
The most important of these is academic participation (a measure of attending school, doing homework, etc.) which is important on its own and also as comprising one-half of the academic engagement variable, which is a simple average of academic participation and academic identification, the latter being basically a measure of valuing and belonging at school. For females, being one standard deviation above the mean on this academic participation scale increases university attendance by about 13.9 percentage points, and for males the figure is about 10.6 percentage points. Thus, students who attend class regularly, complete assignments on time, and spend more time studying, are much more likely to attend university than those who do not have these habits. The academic identification effects are significant, but a little weaker, in the 6-7 percent effect range.
In addition, the influence of parental education declines in importance once academic participation is included, suggesting that the two variables are positively correlated, presumably because parents with more education tend to teach their children to have good work habits and so on -or because they otherwise purchase the inputs (extracurricular activities, clubs, etc.) that build these behaviours, or because they otherwise transfer or generate the attributes that build academic participation.
Social engagement reflects the degree to which an individual feels accepted, respected and included in the high school environment, and although it is positively related to university participation for both males and females, the effects are relatively weak. Those who are one standard deviation above the mean on this measure, for example, are about two percentage points more likely to attend university. The measure has no significant effect on college attendance.
Self-perception would also seem to be an important determinant of PSE participation. Selfperception is captured by three separate variables: self-esteem is a measure of self-worth and self-acceptance, self-efficacy is the student's own perception of his or her competence and confidence in performing class work, and self-mastery is a measure of being in control of one's own destiny. Students who scored high on any or all of these measures might be more prepared to enter PSE, and the results in fact show that all three are positively and significantly correlated with university -but not college -attendance, at least when entered individually. Self-efficacy, however, has the largest effect for both males and females, about twice the impact of the other two measures.
Social support is statistically important for males, but the coefficient estimates are relatively small, and the variable is not significant for females. These results thus suggest that those who look to improving these elements of a young person's situation as a means of causing more of them to enrol in PSE would, therefore, appear to have the odds stacked against them in terms of getting significant results with any such strategies.
Parental behaviour is divided into three subcategories: "monitoring behaviour" addresses how well parents feel informed about the activities of their children, while "nurturance behaviour" and "inconsistent discipline" are both self-explanatory. Of these, monitoring behaviour is positively related to university attendance for both males and females, while nurturing is important only for males. Neither has any influence on college participation. Finally, inconsistent discipline is negatively related to participation in university for both sexes but again is not related to college participation. The magnitudes of these influences lay in the 2-3 percentage range (university attendance) where significant, less where not (not surprisingly).
Reading ability is an extraordinarily important correlate of PSE participation. This variable has a mean of 500 and a standard deviation of 100 and was created from the cross-national Programme for International Student Assessment (PISA) reading test results. The point estimates show that females who were one-standard deviation above the mean were, on average, 23-percentage points more likely of attending university (and just slightly less likely to attend college). For males, the corresponding figure is 18-percentage points.
Of note here is the fact that the effects of parental education do not change very much when the scale variables are added, implying that these variables are not highly related in their effects. The exceptions to this are academic participation, self-efficacy, and reading ability in the case of university participation. In the first two instances the effects of parental education declines to a moderate degree, while the inclusion of the reading score decreases the value of parental education at the bachelor's and graduate levels (for example) by approximately one-third for both males and females (compare columns 1 and 13 in Tables 3a and 3b ). The PISA reading score is a standardized test and these results are again comparable to those obtained by Carneiro and Heckman (2002) who also use standardized test scores to explain differences in college attendance in the United States.
It is important to note that the PISA scores are based on actual tests, whereas the high school grades (such as those shown in Tables 2a and 2b ) are self-reported. Finnie and Meng (2005) have shown that these types of test score measures of skill perform better than self-assessments of skill. In particular, they use literacy as an example using both types of measures (i.e., test scores and self-reported ability), and find that the self-assessed measure tends to lead to a significant underestimation of the effect of literacy on employment compared to the test measure. In the present work, this bias may also be present, as indicated by the greater estimated effect and associated decrease in the magnitude of the parental education variable (mainly at the BA and graduate school levels) when the standardized test score is included (Tables 3) versus when the self-assessed measure of ability are included in the models (Tables 2).   9 When all these scale variables are considered together (column 15 in the tables), the results continue to suggest relatively little influence on college participation -hardly surprising given the general lack of impact when entered individually.
For university attendance, however, and despite the large number of regressors included, some of which would be expected to be correlated and have somewhat similar effects, certain strong influences continue to be seen. In particular, academic participation, self-efficacy and reading ability all remain important, although the relative magnitudes of these variables continue to differ. A one-standard deviation increase from the mean of academic participation raises female university participation rates by about 8.8 percentage points on average. For males, the corresponding figure is 6.8 percentage points. One standard deviation above the mean on the self-efficacy scale means almost a five-percentage point increase in university attendance for both females and males.
Reading ability clearly has the largest effect. For females, a score one-standard deviation above the mean is associated with the woman being 19 percentage points more likely to attend university, and for males the corresponding figure is 15 percentage points. With the mean university participation rates for males and females in our sample being 30.9 and 44.7 per cent, respectively, reading ability is clearly a major determinant of who goes and who does not. Since reading ability is a skill derived over a period of time, this result is also consistent with the earlier work on this subject by Cameron and Heckman (1998, 2001) and Carneiro and Heckman (2002) , all of which point to the importance of long-term family factors in determining success in PSE through the investments families make in their children's early cognitive and behavioural development.
Other variables that continue to show some significance, although in a more mixed fashion (men versus women) and indicating generally smaller effects, include social support, which continues to have the curious effect of slightly decreasing university participation (men and women) and increasing college participation in the case of women; parental monitoring, which has a small positive effect on university attendance for females; and inconsistent parental discipline, which has a small negative effect on university participation for males and females alike.
The general results presented above are also consistent with the sparse Canadian literature which attempts to include additional background factors in models of access to PSE. In particular, Finnie, Lascelles and Sweetman (2005) also find that including a variety of high school grades and other background variables reduces the influence of parental education on access (they do not have a family income variable). They also find that parental education is still an important influence after these grades and background variables are taken into consideration, especially at the university level. Our results are similar.
D. Overview of the Findings
What can we make of these results taken together? The fact that academic participation at the high school level and higher PISA reading ability results are important determinants of university education seems obvious. The lesson here is that talent, working hard and being responsible about one's studies is important. These effects are also clearly related to parental education (especially parents with a BA or above) as the coefficients on these variables indicate that they are less important (direct) determinants of university participation when these other background variables are added to the model.
The transmission mechanism from parent to child, however, cannot be ascertained from our estimates. Do highly educated parents push their children harder, provide them with more and/or better developmental inputs, or are reading ability and academic work habits transmitted by some other mechanism? Indeed, is there a pure (genetic) heritability component to these relationships? Understanding these relationships and mechanisms would, of course, be a useful line for further research, using the YITS data or other kinds of analysis.
The generally small and often insignificant coefficients on the parental behaviour variables seem to provide some supporting evidence for the kinds of explanation that lay beyond parents simply pushing their children to do better or providing them with richer developmental experiences. In any case, our results do underline the importance of family background and natural skill endowments as emphasized by Cameron and Heckman (2001), Keane and Wolpin (2001) , and Carneiro and Heckman (2002) , to name but three of the relevant recent studies.
Finally, the models all point to a smaller, but robust, direct/independent effect of family income on access to PSE, regardless of what other explanatory variables are added to the model -after the estimated influence decline sharply with the addition of the parental education variables. Family income is not, it seems, just capturing inputs to a child's development or the other kinds of influences which our fuller models are able to control for. Although again, the precise manner in which family income directly affects access to PSE remains beyond the scope of this paper.
VI. Conclusions and Policy Implications
This research has addressed how various background factors are related to college and university in Canada, and a number of interesting results have been found. Most important, probably, is that that our findings agree with the increasingly common result found in the literature that the impact of parental income is greatly reduced once a broader set of explanatory variables are added to the model. In our case, the greatest part of the decline occurs when parental education is included. In other words, parental education -and the various influences to which parental education appears to be related (such as a child's reading ability in high school) -and not parental income is what largely drives young people to attend PSE in general, and university in particular. That said, a smallish "pure" (direct) income effect remains. Our other major findings are as follows.
First, a major determinant of university participation is the individual's score on the reading portion of the cross-country PISA test -probably our best measure of overall/general "ability," while also representing a particular skill set (i.e., literacy).
Second, overall high school grades, as well as the three subject grades under consideration, also tend to be positively correlated with university attendance, and more weakly, negatively correlated with college attendance (as students with higher grades evidently shift their PSE participation from college to university). Furthermore, it is the overall high school grade, rather than any individual subject grade, which has the largest influence. This is an interesting result since it is often assumed that language arts and mathematics grades are the most important determinants of academic success. Still, our result makes sense in light of the fact that most students take a general studies program upon entering university, so it is not surprising that a comparably general credential is the most important determinant of PSE participation at that level. These results also make sense given the structure of the university and college systems in Canada; the former is more exclusive, with admission being based on high school grades, while the latter is generally characterised by more open admission policies.
Third, engagement at high school, especially academic participation, which essentially relates to an individual's work habits, is also a significant determinant of university (but not college) participation. In fact, it is the most important of all the engagement variables, although selfefficacy (or a feeling of competence and confidence at school) is also significant.
Fourth, when high school grades, academic participation, or the reading score on the PISA are added to the basic model, the direct effect of parental education is diminished, but is far from eliminated, and remains an important (independent) determinant of access to PSE, especially university. The largest drop in the parental education effect comes from the inclusion of the PISA reading ability score, probably the most reliable indicator of ability among the background variables included in the model (many of which are self-reported).
In other words, parental education appears to work through these other sets of variables (reading ability, course grades, student behaviours, etc.) to influence access to PSE. We cannot, however, identify from these estimates the precise path that this influence takes. It could be the result of highly educated parents expecting more of their children, teaching their children better work habits, providing them with more and better developmental inputs, shaping their preferences for PSE and the sorts of careers and lifestyles it entails, or it could be due to some other inputs or other characteristic passed on from parent to child which are correlated with parental education, but not observed nor controlled for in the estimates. Further disentangling these relationships would clearly an important avenue for future research.
The policy implications of this research are not straightforward. Parental education is correlated with other background variables that are themselves important determinants of PSE participation. It is unrealistic to expect policy to change the exigent level of parental education, although policy could influence its level for today's young people for when they themselves are parents. Therefore, the short-term policy focus must be on the factors to which parental education is related, as well as the other direct influences on access to PSE identified in our models, such as reading ability, academic participation, and high school grades.
Still, this may not be as simple as it seems. Current research in this area (Cunha, et al., 2006; Cunha and Heckman, 2007) rejects the idea that economic outcomes such as access to higher education can be adequately explained using an additive nature/nurture dichotomy. Rather the acquisition of skills is complex and involves the interaction between cognitive, noncognitive and environmental influences. Furthermore, investment in skill formation feeds on past investments in the same. Yet although it is investments early in life which have the highest rate of return, the lack of these investments can (at least in part) be overcome by investments later in life.
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According to Heckman (2000) cognitive abilities (as measured by IQ) may peak early in life and remain stable after about age 10, but other abilities such as motivation, self-discipline, and social skills can be enhanced at later ages. These are factors which more or less correspond to the variables included in the present research which are positively related to university access. This implies that even those individuals with a low probability of PSE participation based on family background may be able to overcome this obstacle with the development of complementary skills as they move through childhood and into adolescence. It is the processes by which these complementary skills are acquired after ten years of age, but before the PSE decision is made, that would provide a most useful avenue of research in the medium-term, as policy makers ponder the question of bringing today's post-primary school students into PSE.
And it is perhaps here where new resources need to be principally targeted if access patterns are to be significantly changed, rather than -for example -continuing to focus on student financial aid. Adequate student aid is certainly a critical element of any access policy, but it is only one of many, and students need to i) be prepared for PSE, and ii) want to go to PSE before any aid policy can facilitate the resulting choices for entering the system. And it seems likely from this research and what others have been reporting of late that any gains in this respect will have to focus on more fundamental issues, and developments earlier in a person's life, rather than simply provide enough financial support at the point a person may choose to enter the system. 10 Heckman and Masterov (2007: 6) note:" Gaps in college attendance across socioeconomic groups are largely shaped by abilities formed in the early years. Gaps in child ability across families of different income levels are associated with parental environments and parenting practices. Early interventions can partially remediate these deficits. Later interventions are much less effective." Heckman (2007) also extensively discusses this factors associated with this participation gap between socioeconomic groups. 
